Early-growing season, long duration floods are harmful to the cultivation of maize, the 11 source of 80% of the US bioethanol fuel. Due to the centrality of this industry to US 12 government efforts to bolster domestic energy production, Midwest flooding has 13 implications for US energy production. This paper uses spatial statistics to characterize 14 the spatial distribution of ethanol plants relative to maize production in twelve 15
Midwest. Early-growing season, long duration floods are particularly harmful to the 28 cultivation of maize (Kanwar et al. 1988) , the source of 80% of the US bioethanol fuel. 29
Bioethanol is a typical kind of biofuel, and is produced by fermenting the sugar 30 components of plant materials (Balat and Balat 2009 ). Bioethanol is most widely used in 31 the U.S. and in Brazil (Ernst & Young's Renewable Energy Group 2007). In addition to 32 being used in its pure form as a replacement for gasoline in vehicles, ethanol can also be 33 used as a gasoline additive to increase octane and improve vehicle emissions (Hill et al. 34 2006) . 35 Prompted by a desire for octane boosters after the ban on leaded fuel, ethanol 36 production for fuel or as a fuel additive in the United States has risen for more than 30 37 years (Tyner and Taheripour risks as a fuel source. Rising demand for food corn inflates the costs of biofuel 48 production, as do destructive weather events such as droughts and floods (Trostle 2008) . 49
The location of an ethanol plant has a major impact on the total product costs, pricing, 50 and profitability because these firms are highly dependent on access to raw materials, 51 which affect costs through delivery cost, commodity price of the raw materials, and the 52 cost to process them (Noon et al. 2002) . This paper uses spatial statistics to characterize 53 the spatial distribution of ethanol plants relative to corn production in twelve Midwestern 54 US states which account for approximately 90% of US corn production. GIS is then used 55 to characterize flood risk exposure of the Midwest bioethanol production infrastructure at 56 a geographically granular level. 57 58
Study area 59
This study examines flooding and bioethanol production in the 11 US states 2 that 60 contain some portion of the region of intensive maize cultivation known as the Corn Belt. 61
These states comprise a majority of corn production in the United States, and are subject 62 to seasonal and potentially severe flooding on waterways such as the Mississippi, When total flood severity by county is averaged within ethanol plant territory, the map 184 shows territories in the south-central area of the study region, in Missouri, Kansas, and 185 Illinois, to have the highest flood risk (Figure 6 ). If territories are grouped into deciles by 186 average flood vulnerability, it is seen that over 50% of corn production occurs in the top 187 40% flood vulnerable territories (Figure 7) . 
CONCLUSIONS

232
When domestically produced, corn-based ethanol fuels are relied on as a stable 233 source of energy it is important to examine potential risks to the production of such fuels, 234 and potential chokepoints. Use of a summarized distance join to delineate supply 235 territories for each ethanol plant in the Corn Belt states was a useful device to 236 approximate the potential effect of long term flood vulnerability on ethanol production. 237
Centrally located, high production areas of the study region were seen to be of higher 238 risk, and certain plants, distributed throughout the study region, were seen to have 239 exceptionally high risk to flooding. It is likely that in the event of floods these plants 
